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^ m.mwm3i^iiXfmm4i)^hm^Lfzmmi<Dmw)-Y I a±.Kmw^=^-i^m^\z 
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h(DX^ m2m'nM-m2 2mz\U V7D-XS^:t*<^ii^!!k3S*^fo-C^)i^i^1±0®V^j^ 
B^Htt(^m<b-^7'{i^l^tc< v>o ^m#»2(^^Mfi!l0^2^m#g2 2C0^ 

m.'^-hmT-fh^h-^mm^^^hii^x^ho ttz. m2mm.i$-m2 2'^<Dmt=-^yii 
^^'ftLtc< ii2^-m'»:ji2 2 i>x>^mtni)^^^L},z<\,^„ -e-<^^*> Mm 
#ii2i*iia5tiMstM;ft!itt^>i&^Ltc< < ^j::hoxw^mi tmmi^m 2 (omwizj^^^ti 
^mm4 t-^^^m^^^t^nm-r^zt^^x'^^o =a&oT. ^s#:is 2 (7)»te<^®T 

[0 0 2 8] 
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>m^^>tfzimm^^yi:^ttm2 7mm^xmmmit-t^ ^tizx^x. mm.im 
2 im^ir^mt-:ty'-A^h^j:^mimmi^m2 i^xz/m2mw.i$^m2 2<on^. m,m 
Km 3 ax vmm 4 t^-Amm $ tt^ mmm izumt ^^2 mm^m 2 2f^iz') >tfzit 
^ t^y^'^m^-^^^tTb^x^^o ^fikzx^, mmi^m2<Dm'm<Dmi\:='ir-y'im^^t 
nz< <tj:^(DX'. mm.i^m2(Dm'm<Dm^^<DjS:r^mm'^^^ti!)^x^^o tti. m 
mitm 2 <Dmm(Dm<t^ty(D^^B'{ti:nm-r^ ztA^x^^<Dx. mm.i^m 2 (Dmrniz 
fi, c^^>'#J^^76^^^L^c < v^o -e-*^^:^^ mmi^m2i^mzm^x>mi^i>^^nz< < 
^j:^<dx\ mmi tmmi^m 2 ^izm^^i-L^hmmnm 3 is xxrmm^ t-dm^^-r ^ ^ t 

vmMm^^mmL. mtim.m-Am^^i-Ltzmi^mm=i>ry'*)-^^^\,z^T^-r^:ii: 

i!)^X^^o 
[0 0 3 1] 

tti. ±m—^m<Dmmxii. yym^:i->^:'^tfmiyi(-mmzx^mim'mi^m2i 
iS:MLTv^^<^-r% m-^Kmimmi^m2 if^i,zy ym^^^^'±^^tT:)^x^^o ^ 

1 mm,<^m 2 1 K^m ^Myy mmm^imm 4mA^hmmimiz\^T()-^ xmw-r <t ^ 
mimm.i^m2i^=m^-r^cLti!}^x^^<Dx. m 1 mmi^m 2 kdw^mi mo yy 
mMm'^:k^ <-r^^t-A^x^^o ^mzxi). mmi^m2 tmui t<o^^},z^ fim# 
m 2 :^^h?§m 1 ^<Dmm(Dig:Wii^piiUi- ^mmy^ y ^mt \^x(Dimm^^-t^yyit- 
^■:r^^tsw^^m-mzm^th^hi)^x^:ho ^<r>f^^, mm.^m2-b-hmMi)m{^-\^ 
\zi <,tj:^(ox^ mm.wm2(om^ti^^'j^\^kz<\^^ Lfz-h^^x, mn.wm2(omm^(D 

[0 0 3 2] 

^^:h^t-A^x^:hox. ■Mmm.mmzisif;hESRt:/h^<-r^:ziiii)ix^;ho 
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my^^fzf)^. ^mMii^fiiizm^^fL^ii<DXiitj:<, Hxtf. ~^yi)^h^j:^^m^^m 

- -r-^^:*- e>#^ $ tLT ^) J: v^o 
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:*«j0. 0 5M%) ^it-iSV^T^ 1 0 VOJgmJET'^t 1 OP#PBm«^i:=£:^f ^ ^iitw J: 
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n?^^ $ ntzm 1 2 1 is i t>*^ 2 mmi^m 2 2i)>h-^£^ m®^^ 2 srj^^ l 
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(Hftlgil j3 J; t/{^^<?55^5£) 
K^3 =SrS'^=fei:lcJ: «9?f^^L. m^K® 3 ±tc:^ h ?rM^ • 

m#:@2_litc, Si»Kg3 t^l^m®4 a*5j:l/^2^me4 b TS-ib 'S:&l^@4 t =S:5^ 

^x^fzo :i<DSi^\zvx. mMmi<r>m^nM^>r>^K^^m\.fzo 

[0 0 4 01 

(ib«c^?!l 1 ) 

ib^t^lt?f±, ±|BO||Jfe^?!llom<b:^-ry7'2*^Tt>J&v\^«rI^v^-C|li&^RIl 

10 0 4 11 

(Jt$S£ff8 2 ) 

^2E-m#/i<7)<Js«.;&^e>mfi£$tLrv^^o 

[0 0 4 2] 

(ifc« 3 ) 

%(Dy yitry^^-^j^i^mmzitkx. mo. ^mM.%<Dmm.-^m^^tz^^m^x±M 

[0 0 4 31 

(JtSc^Rl 4 ) 

HcMMAXkt. ±fB<^J±;WJ2 tciJV^T. ^'fb;^-?" ^2 =lr^T9Btri-. 1^^**^3 0 0 
To r r (^4 X 1 0" " P a) (0^'^^m%^^Z^^>X. ^6 0 0 X:xm 5 ^l^mf/SM 

Lfz^i:m^xitnm2 tmc^^is xx/ij^mxmi^mm=i yry^^rxA^^^Ltzo ^ 
=-^-:f^-h^j:^mmzMLx±u<Dmmw^mMizi5i'^:hm^m^no ^tKx 19 
. ii^<^j^H?rSd i d tw, mm±iz=.^rm^tmm^M^i-^^t-d^x^^o ^hKs 
:i<DmMizMLxm<t^'r'yzf2i^if^^t\izxy)^ mm<^mm^md X r> iz^ mu±.iz 
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mm) 

mSii. ^§tm<ommmi<omi^M,m^>f">'^AiZ-o\,^X. ESCA (Electr 
on Spectroscopy for Chemical Analysis) J; 

mmii^^^y ^^m^T^-to >^^^°•7^5'^rat±^ mmm^>ry^(Dm^io^<DUM.Kn 
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113 1'^-TJ: ^ mmmi(r>mi^m.m^>ry^A(Dmm^m2it. ~iry (Nb) 
isxw^m (o) ^■^^^t-t'S.m'fk-^-T'^^'b^fc'i.o EP*>^ Mm'(*^/i2(i^ =-:ty (n 

b) isicm* (O) ^^m-t^ttiyiz, si-tf (Nb) t7!i{±M« (0) <^v>-ftL^- 

o(7?||Jt (i)> (ii)i3J:rf(iii) 75q?:&LTv>;2)o 
[0 0 4 6] 

umnm 3 *3 j: 4 ^^i^-?^^ ^ti^mn.^m 2 (o^mnii 1 n m<oii^ ^ m 

J&So (i) t:U±> ')> (P) {ift:'c*?j2. 5IIT-%#^ ttTV^^:6^ ^-y* 

(F) {4*^0. 5Jr>T■%mTt^5i:^fc'^^ tL-CV^T^v^o Hit (i) it. ± 

[0 0 4 7] 

( i ) <7>f*I1»J 1 H) <7)*xJ 1 5 n m(DW-^^mi-^^i^ ( i i ) {4. -^t^^fe 

i) 1 1 nm(r>m^^^-t^^iii. ( i i i ) {4^ -:^--r*5 <t t/m*^-^ 

=-^f^^WL^t-t^m.it=-trti-h-^j:^o -f-LT. <^it (i i) i3 J: 
0^ (i i i) ^I}4^ i:^>lC7';/^ (F) Ti^-^t iLTV^^o ^fiKi. I9 . (i i) 

IK (i i i) {i> ±lfim'fb;<.T-';/yi-e?^^$n/i^lS-m>f*:ii2 1 T-ife-S ^ i:**;b^-o 
tti. (i i) IC{4. ^$:^lPltc«l3r-5gO|5jO. bWil-%<r>Wtl^(D7y'M (F 
) ^s-i-^ttTV^^o (ill) -Cli. (i 1) 1i55^^1^Sll»JlCIfi];&-oT 

7 7*^;g*«iijjnLTV^;i>o (i i) isit/ (i i i) 

m#®2 l^^i: L-C(±. 7y*8iJt{4. "Hit (i) 1I!l75-(b^® 1 HJi'l^J^^oTiiSnUT 
V>-i,Cl i:;6*:b75-o^Co ^fc. Hit (i i i) mizxm 1 . 8m^%<7)7 y f^T^*-^ 

t*LTV>*r t;&^(b, Hit (i i i) *13(4, 7 y 'fk-:i-y:d«-^t tt"CV^;S> i:#x. Pj^'S 
o JStibN MlOf*llfB07'y^ (F) {4, ^lfim#:S2 1 (Hit (i i) isXX/ (i i 
i) ) ;0>'bML/ife<^ii#x.ibtL-5o 
[0 0 4 8] 

SEM^^Sr^-rm-e^-So HI 5 {4, :i^mm<DitmM2},Zis\^^X. Wc:^TVf2 

=^^-o/if^(^iim#^eoM(7)S EM^ASr^-riEI-C*;2>o 1EI4J;'9. WCT^t-v^YX 

v>-5o Citi-lc^tLT. lasJ:*). m'fb;^r5'7'l «r^ToTv>!&v*lfc|S!tai2t?l4. ^m-l^^ 
oMi4Jfc®!fi<j¥rtT?*'2>o cittHJ:*). ^Jffe^^H 1 ^r'^-'i- A-ef4. m<b:^ 

r y t'i3V>-C> 7 'y<bT>^-'> A7fc?#?£'t'<^7 -y^^f ^f^Hi: «5 - :^ 7';6» ^: ^ Hi 

[0 0 4 9] 
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m.ikmi<D^^m.M='yry'^A<Dmi oi^<7)mti^m.^^cfzo tfz. iti^^j3o@#: 
m.m^yT'y^xsxii^ m-^mi<7)m^mm=iyry'fA<DM}2 om(Dmi^mm.^^c 
fzo tfz. itwim4(Dmi^m.m=' >r>-^x4xii. mmmiomi$^mM^>r>'^A(D 
^9. 8j^<DmtLm.mi^\:^fzo ^iflh<D^^x^). mMmi<Dmi^m.m='>r>'^Ax 
«s mi^'mm=iyry-^x 1 -X4 tit-<xmfimm-it)^-k^ <ffijstLrv^-2,cii:;&?;b;6>o 

tZo 

[0 0 5 41 

-'^A7tc?#liK=J:fflv>-Cv^:5jv>Jt;t!S|?fl2->-4 0@#:mfll=i>'f'>^X2~X4 J: O ^> E S R 

[0 0 5 5] 
(^«&^ai2) 

[0 0 5 6] 

ic:t?s nMin2Xii, ±U(ommni<r>mt:^-ryzriX'm^^i-zmo. 5Mmi%<oy 

isir/fB 3 ^fPgiLTto ^r^s ±Ifi^tL<^7K^?8[it>(^7-;'^'f :^->'ig;K^)|«jO. 0 5M 
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7-;'^=Sr-i-tf^lifm#^ii2 1 :feJ:0''; > 'Sr'^tf^ 2 If m#^ii 2 2 ^^^:<^JIl^3^ii$^^t: 
v>;i,c: t=grfllML7to HifelRI 2 <^@#m«3f 3 >t'>-9-B 1 ~B 3 tcov^T. 

1 i:W\n<7)1om'C. ^2 5 or. 1^1 0 ^FBloMS^^<75»;!xm-ijiS=£rii|^ L/Co 

■9-A^c:j3^ts^i^^m»i^<^iIlJ5e*§*^r i 0 0 t L-cm^&'fbLrv^;z>o 

[0 0 5 8] 
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[0 0 6 01 

mmm 3 ) 

[0 0 6 ll 

® 2 l^JiU^U >"S:-g-tp^ 2 fim#e 2 2 75*c:<^?JWtr||^$^xTv>-SC:i:*5t^Lf^o * 
«^J3 0S#mJ»::i>-7'>-if Cl^ov^-C. 1 tm^(O^^X^ ^2 5 ot:. 

^1 0^^Oit^!!kil^^<^jitLm»i£*i!l5EL/co ^*«:^3 tC:^-to ^is. ^3 icisv^Tti 
. ^iitLmi5S<^SiJ^'llf4. ^MfiJl <^©#mi^='>'7'>'-9-AtC:felt'5)?itLm»!£<^ii!l3ei^*: 
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yry^yi\-xAt&.^xmftmMii'A---^<. ^mmom^mM^yry^htrnm 
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